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APPARATUS AND METHOD FOR MEASUREMENT OF X-RAYS 

PROBLEM TO BE SOLVED: To shorten the time for the measurement of an 
X-ray reflectance and for the measurement of a locking curve and to realize 
the measurements by an X-ray measuring apparatus whose constitution is 
simple. 

SOLUTION: An X-ray measuring apparatus is constituted so as to be 
provided with an X-ray source 1 which radiates divergent X-rays, with a 
curved monochromator 2 by which the divergent X-rays radiated from the X- 
ray source 1 are made monochromatic without being made parallel, with a 
sample base on which a sample S is arranged in the nearly converging point 
of the X-rays reflected by the curved monochromator 2 and with an X-ray 
detector 3 which detects the X-rays reflected by the sample S. Then, the 
divergent X-rays which are radiated from the X-ray source 1 are made 
incident on the curved monochromator 2 so as to be made monochromatic 
without being made parallel, the X-rays which are reflected from the curved 
monochromator 2 are made incident on the sample S at a low angle on the 
nearly converging point of the X-rays, and the X-rays reflected by the sample 
S are detected. 
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(57) 

fMfcX»*fittt*-SX«Wl i. Xtt« 
1 *• <E>tt» $ *ifc#tfcX»*¥fT<t* 4 C £ & < *&fk 
l/CKWTS«lllI*>'i'ny-*2i. R»ift*yf o 
^ - * 2 TK# LfcXK©««JR£j5«c«** S ^riEfg'S" 

S3 £*flM.fc«Wi£"i-S. *Lt, X«»l*>6JScW 
^-3r2*»6S*H/fcX«*. »X4*©K«iR!RjS±-C 




(2) 

1 

fciBttxaufeWftr sc t& < Jnefbu-cEwraw 
sawsftJEW L/cx^^^m-r & xsufttu^g £ *«*. 

fee i*«»«ir*X*i!l3^«. 

[itJ}<«2] H^1ISIS©X»I^®k:*$^-c, 10 
OTiBW** > 2 o y - £ * feKfttcAtt 3 # £ X^OA 
X<SI^*«3etc.iS«ft:fiflfltlSHKga3£L/ 
fcC 4*««i-r*xa8B3E»i«. 

[ ittJjss 3 ] -fy » tfs£*n©stia£ ajlccsis s 

i2ii©xaai^aiK*»i,»T. 

MiHMft * y # u * -zip hmnicAMz &zxm<D¥ 

£ ^^fgit iti XtttiH£&K. 20 

aii^tH-raxnaHSE^ajcte^r, 

I^X*tei«fl*^2P^-*«cAWSttT¥fT<fc-r4 
*»6K»l/fcX**, »X*©«&3WJ|!jS±"CK!B'^A 

«u 3&>r>iWBK!R'rss*b?tXi»*ifttfi-raci*w 
x*«ij&&8j. 

[»3»B5 3 IS*q(4iBtt©XJ*jMS&«Cc*j|,»r. 

mnm&> xu^mmmc>&mt£i&nm&®<>cw£.u 30 
[»«3H6] iwaa4iais©xiBaj3e»jSK:*ji»r. 

^7 s» *«#^©»1^li±<Cfi»SlifciMB*fc 

£ & XSaHJE^ffi. 
[»W©ttlffl&l»Pi3 

[0 00 1 3 

[»w©«-r*aw»»3 £©««». xhbskwca 40 
*tu Kf4rswofcx»*i*m-rae£fcj:i). 

%*fi8Wr»Wr*fca{>©XiSliW3^6K*»J:Cf*©*ffi 
KHU W*.«\ X«S«*a!B£t>n» + >y*-^jlB 
J£«c^teX«ffi£K«fcJi:cre©#£tclHT*. 

CO 00 2 3 

x«5awg»te 

x»*ffli>fcai!BE&ffiiL'r 4 x®©iisnin*?ij 
ffl b r K»4©«rtt* Wffl-r % xm5iWR!i££&*'& 
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2 

JBtftffi©ffl3> »»i«Wi©BBCE>|jiiB©aiS. *SJg£© 

3SFffi©jR»«* HT©4*»»)r*a (07-01 o# 

[0 00 3 3 07 CCfeDT . aSA^SttM 1 0 1 © 

*jB"rn"j-nKxa*A«. "*-<£t>*fiftffie*>6x« 

£AStr5<b> B»ftflceiTrB^5»**D*. C© 
BWftfltttSWHC^S < . 0«.«C u K a©X^K:^ 
U Si4>*7^it«0. 22* , Nit?B0. 4 2 
• . -ebtAuTttO. 5 7° 

[0 0043 C©Bg^ftS», «flSt©Wmiifc:iatWL 

tsmws. x*©A«ai!&& j c©tt»fla«j: 

8 tcfti^A-Cm-r «fc 5 tc> B&^ftS£ 0 c «±©flflE 
T. XIR-KM*^-" <6ttX«A»W) tCht^LT.^ 

»«c«y>-r*. S6&c, wst©fnB**ffln"ci»*i. « 

ii>©SS«®^B-C^f J: 3 &S. 0©«S 

ttfcfco-c. I.«A«XliWKr*»3, I ttJSHX* 
BUST**. 

[OOO5]09K^-r<J;^{c, C©,fc 5 
lOliLt. -e-©S« 1 0 1 ±tc*^«JK©»«c*8S 

omm*%3—K.mm uxmm 1 o 2 s. * l 

"C. X«*ffiftflet?AI«-*4, lilOl £&0U 0 

2£©ra©#i®. *s £ envoi 1 0 2<omm-cm-iLtcx 

[0 00 6 3 C©fitb^*->C©«M3&»€»v ppj^io 

2©ji^*^t^, *fc«w{f->c©aeffl©fltt 

^®*Jj;t>*WS©t»$a* s f#64ai. ?6 

cc. jgB&/<*->©«»!tig*i©PW*fln*T*it-ra 

c£tc«to. fltni 0 2©s?s*^«i)6n€>„ a^:©x 

^JSW^S'J^-Cli, 0 8fccfctf01 0CCteC»-C, flH2 

flKBota:. o* ~5* mm, mt>iEH©*^T0" 

~10° ©ffiHT-jfi'JSSn?.,, 

[0O071H11B. ±MLtcxmsMmwm<omm 

*ffll>fcfi63t6©X»jirSffli* (X«S«*»Jsa!t«) 

swtsht**. c©xtftS»«iH3e««"e». xis 

ill 1 oa^SMtSft/cX**, 1 1 1 

KJ:»)J!iftWX««:SHftU. f^SCcffi^S-cAWS 
K^StcA*fbfcXi^«, -&©A*fft dtCfcOX 
2d<Dftmcfxm?2>. C©J:9tcK«S-CSftLAiX 

««xa(Mtti«i 1 2-ct£tiji,-c > A*t^e«©JS*t^ 
[00083 c©a©x»s«*»jsESffl«. xsinm. 

< 0 c©fcaf>. H««B=r-*^-3» 1 1 3=&<i^rfc 
0. C©=rr.+y-ar 1 l 3tcJ:DKWS*a/hftft* 
fitrisMEU K«Stc*rt-SX«©A«ftJSf0«:Saeu 



3 

[000 9] P^>^-^»J£ 

iis-a-/c#j& ©^koot, 

[oo i o] hi 2ts, -^mnitRi^h 
affiesarw:. x««2 i oa»6tttfs*ifcxaift, st 

— fSfli«i-i-5*>'*ny-*2 1 1KJ:»|*6WX 
HKcgffllU K*4S(CA»3liS. SSJ^S^A 
«X«MC*fLT»/MIJK(aV£W»»3"l*T:, C©1*/Mf| 
SoOIeH-CI^ S K»r SX*©A«tftflE*SWfc3 « 

[0 0 1 1 ] c ©J: Steles fcat^*x*©A»flI* 
*3Mt3 * * 4 . AWft at**»S*&B© ^'^fli- 
SLfci#K*©««tt»T?X*#K» <0*r) 0, - 
2f. A»ftflWfi«R-WH«HF«Jfi©^5 » i— ISC 
L^4*{c*©jaBW-t>iffl«^«JfiT?X**sS« (II 
St) -T*. Cft6^*&ftfcJ:tf«»K*jH^^* 

6S»ofcx»*xai*as2 i x^©a 

Wfl*BWJE©^"i3 7T^;u**at>SC4K:J:D» SI 3 
[00 12] C©o»*>^*-^tCH:, a^a©f 

P7r-on pi^-en-eti^do-cJin*. c©^ 

©Sl^ffltCW'rSt-d'^'P'Zy-OM 0©*jl*l£X 

URAtfftfii . aABK>iBtt7-«t£Km-*-& tr- * ^p 

P©Jin5Xi^AWftSi©MA0CCj;!3. 

t@»e { j{c®a^ia^^fiiig©ts^^^^&^ c tifi 

[0013] 
X*H5!M^iflJ/E 

tc*f-rsx«©A«ftflE0*9air*fc»«c, 

1 1 3£«g;fCl,>/c t<Dd~*jt-$ 1 1 3«. 

^Rittc»t»flflEisH© i i>"rKiS s zm^ftmmiiLX'-mm 
aKEiss-tftewtitffter, io~- es© 

««3KR*Sn*. C©«fc9&=f-*.rf-* 1 1 3 it. 

^fflfitS4ft&. bfrk, *©J:5tc»/jNaEi|!ffiTlB«i 

S>. Jftflstc *> ft SHffi ©H*&*«iiMS'T?ft -» fc. 
[0 0 14] K^Stc»-T4X«l©AS*ftfl[0* 



3) WBH* 1 1 - 1 4 5 6 1 

4 

*/J>ft0MMfirCSEMU SAJH«flE»icKltx*l**tH 

■j-*»fp*i**)ig0'r(,><©-c, msmnfi&<itht 

l>5X.^*^c. Wtt*. *ttllHA»l5lfltttttfi©X 

(i n ^ : gxr') x-xmizMmmmzmmLtcm 
^ 20^-2 u#ra©?»j^ra *j£» 4-r a. 

[0015] P y^^^-^SJg 

©X8liH££SK. A»X»c»LTW|siS*«/jNftlS 

#ft<3. Kffia^hJWlWitti&SX^ft^fc. * 
fc. I^S*»tt3tf&#6M*fT&9fc«>(c. *© 

4>ft< 4 ^^©^^M^^-efto/c. 
[0016] e©IMlitt. c©J: 9tt*1ft(cfl&T&3 

n/c^©-c. «Hi*j«a"T?sw»3^h©fi«»ffc*ii3ii 
x*BH£»«©jft«*SBj4rs. smew™** 
20 -r£. 

[0017] 

tcx«aB®6at«cff**»wtt. x**k»cca»u 
«HTK»Lfcxa[**aj'rax««3eR««:*n,»'c. 
«»x<a*]SMrr*x«R4, x*w*»6j(WNSft;tei6 
«x«i«¥tf{tr*c4tt<¥e<fcLT:s»r«»ia* 

©HE«iR«^«cW|Bf*BaB-r*l*BE«^«4, K#4"C 

s»Lfcx»**a-r*x**tfi#si*«*Ti,>a. 

30 [0018] £fc, X»a«E*ffi{C«**»lBB. Aft 

xmzm&ffvj-f «ca« s-tfT w< t-r £ c 4 

0fcX**» »Xi»©«iafJR*jS±t?KI4^Altl/, *» 

oi^rswbfcxaifcifttti-r s c 4 *^m4 

[0019] m&*st>vs-t>ic&foxm&AM2& 
£4. ¥fffb3tf*c£&<#e{bbfcx»WR»0T: 

^-^©^14=SrXSlS'J^C^JfflU/c&©t > ft-5. Tfcto 

40 mih*s9vj'-*ipbEMiisX$tcxm*, tax 

*©«HiRJI!MLhrK»«:AJW 3 4 , ft S^SSSH 
©X»*Rl^K:BCS^A«3l*aci3&st?**. b/c*5 
•sT. Ktt*»6ttX»©AI*aai8liaicj£i;"C. ft€.ft 
JSi5H(cx^SW-rs„ c©J:9«:KW*>?>SI*ur 

^feftsftoiafflrtoxttitfta-racitcj:*). x^ 

[0 02 0 ] c<D&w<Dxmwm£iWzm^x. xuix. 

50 ^JcAWS-S-SXiigCAWftS*. X^sm^S'JSic 



C4) 

5 

nfimaommsLUcfSA s t^mm-m 

5£*3efcTS«tett. ri**^P^-£*>S>t#|eKcA 

»s#*x*©¥i&Aitftflr*. ±izma<D77 v 

tfjfi«cRj&rac£#HF*tA>. c©,*:9«c«je-r4c 

tSfcXlOt-f^n? r It, HUM 

^ffl«Hf«KB»>6SSt L-C£fcXfg©e-*7 - 
a:7T-OU*IS|l$JC»3ct**'T!*a. ^7"^ io 

fliB, ttattfla-cxidcDgijT^ii^usftis <x 

[002 1 ] 

[&iR©£tt©%aB] JWT, e©#6W©se*©JBMKc-3 
c>THiiit<w«ii/t:i»imcBiwr*. H i itcomiv 
3ai^»K«sx*jiroeeiB© 3 FiH»i«H'r**. fib 
tc^-r«fc i xc > «ntt^iK®xiRiii3^aB». x^® 

i. p.*-* 2. ^f4ias^isi ur©f£f4 

£ (H^i±-i") . *»J:c;x«»ffl»3*fli*t:i»«. & 

fc. 4ttX*m*6tt»3ft;^WX«©$ra8**l 20 

[0022] ili ; tyi'ny-$2B, A*JUfcXiigS£ 
*s 2P^-£2(cX3f8£AS*§-tt3<!: > |s]*y^P^ 

- £ 2 ss-r stsofmccfs cfc^ttxi <«*.«. 

2tt, WL«a-#fi. Si, G e fc £©«H5S£ttlS 

£P^-£ 2«, — J5S«:3>n>v:>32<t3^>§S© 30 
2flBHtfftI&4rCt»&. 

[00 23] @2»3^>V>Mf^ffl ; t- / ^P^-^ ; & 

#2' «, isiEi^-r<fc j 5^sR©p>-7> kr 

cpR) 1 OtcjQo-C Stffi£?§ffi<* •£•£><!: «SAA 
g|5©te-?-S#¥& 2 R ©tt^r^ft L fcMHfi i & -3 T I > 
C©3^>V>Mf^ffl*^5'P^-^2' «. P- 

PftlBBU-CttJfettXIRSaiBtclMrt-Si. H&ftS 

nfc»»xj»«r»f3e©ftK , cs«r*. tot. e»l 40 

fcX n-7>KR10 ±©Bf3£*ftjS ( JRJfoSQ ) 

[002 4 ]— ^\ @3«3^>^ffl*y i»ny-3f 
*S%-r¥ffi1tfiREI"C**. 3^>S?f ffi^y^P^-* 
2' «, l5]aK7^Tck i 5tC^@R©P--7> FR 1 OK 
*tU *iB**S2R©ift*-C«lftS*fc*liRitto-C 
*Sfirt»©«hfii». fliB&^fTCcBBBOT* 

0. Lfc4«oTW?-ffifc*S2R©ft*-ej*ftlyTl» 
6„ c©3^>S?fffi- : e^i'P^-^ 2" n-7> 
KR10 ±tc»je 1/ fcffS©Jft-£«c|MfcXISl©flli& P * 50 
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SMt/T»IHRX»*«iBfcJ8ttt-rai. #fe<b$n/c 
»»X»*Br5e©flK"CStW5. E«fOfcXlKtt. jjf 

3&«0**>o. U*»U C©J£#»3ttX«»1Kft©/N*& 

[0025] ±^L/c^ft ; &^^Py-^20C*jli-t:. 
A»X*tS«X*©3iaB«*«*Ul»iBH©»^t*»«J 
SW t «c * j&V y V n ^ - £ 2 fcAMXfSKMtoS 
Picifi-W. S#X*©#ISS**< iOfc(f>cit»* 
S. C©J:Vjtfl3Hfc/5tt*»5fc*fctt» 04(c^T 

j:5k, mKSrfm2 **mmic*HsS <.s<e)tc» 

«**§-ttti««fcl>. 0B#fi«ffiECC*H-5X* 

©Ai-fftr&s,, coi^KitfiS-i-scir. «uSP*> 
6»ft- ! e>'^oy-*2©AJ»j^o*"C©iElllPO. *s 
£tfA»j£Ojfc6JRJRj6QSt?©ra*OQB:. -en^n 

&£©J:9C<:&:&. 

PO = 2Rs in (0-5-) 

OQ=2Rs i n (6 + S) 

[0026] XtfJRl <C», »tS[X«41WH-r*X«l« 
fcfflHS. C©XSHR1K. flULtfO. lmmfiSJWT 
©»/h*u6© ©jW? * IA ». XiSi® 1 ^ n 6 

*6RX*©*fc£Ptt, Jd6LfcJ:5tjWi*^i'P>- 
*2©n-9>FHl 0±tcE«-TS. XtfBBl 
.*»6tti*$n4lft»Xli©«l^iP*yc*«,»*»^B:. HX 

jkk 1 ©urate x u » f =&ies lt , «/h«^*}iaiS u 
©P-^> FR 1 o±(ci2g-rs„ 

[0 027 ] tms». HmL«ct>S*ft'&{Cig*U. » 
|*yi'py-Jr2 -CSSt L tc X 1R© JRSR£ Q (Cfil^S 
*ieg-r.2>. 15© (a) tc5%-S-«t^{c, f^ft-^^^P 

A«X»©iOl»ftQ*"C©(Sftft««l (0* ~Q) "C, 

xwHW^aueftraBS^ftt^citfT**. a 

5© (b) JC^f.t^Cc, j^ffi*yi'py-$2^6Jg 
M 1/ T t X«3feK©-HIMttt:» b . tmmffi S a 4 e 
?£W«ttS"&fci»^B. K*|«arSa*JRjS (0* ) <b 
Lte-Q ©fiftflE«*T, X«lR«t*«'J«*BI«MCtf 

[0 0 2 8 ] Ri6LfcJ:5K:. ^H(CX!^?:A»t? Htc 

uKaOXfKWO, SiM7^tB0. 2 2° . 
NitlJO. 4 2' . -g-L-CAu-CBO. 5 7* t?* 
lfc*5-,t. W|sfSCCJ!lW-r*X«©iRJRflQ«, 

l* eis*ntf3t»Jcx»s«*»Bt%ssii"t?*4. s* 

fl-*^^p^-^2-C'iSMbfcXi^©iR^ftQ«. PF* 

y^p^-^2©^#s. xmoxmntit' 

(ctt?¥-r**«. 1" ?IS©»RmftQ?:4>oXi®?rff S© 
[0 0 2 9 ] Sfc. ±asi/fcX«»J5^SB{Cj:»3 . ^9 
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sr yft tftt&KDSKtS A±Cci£5 $ ttfcitt AJRS tclXM 
-■7mMZM1M? 05© (c) (c^-TJ^CC. 

ft ffl* s ? p - £ 2 a» e. jsa-f u r * 7tx«©Kftatffi 
s a tc*f-r <s¥^aw«s a 36 . ±&ma<D -j^vvn 

» yft 0 Jgft©£«tta4>61&l* (IWr) bXtfcX 

[0 03 0 ] X«tMttt«3 tLXit, XWm&*—''X7C 
£ ft: « 2 *7ct *W1 "T & C £ J&ir # £ §«© & ©tfftlffi 

t*#-5>. -M-i^y^u- h ( ip) . xm. 
SN*tus3 -c&msn&xiiasajK III, I m i n = 1 c 

ps/s*>f>Imax=10'cp s/sS&©3&KM 
OftatfoT, y-f^-S »i»W'>y©ifcl»XJBtt 

[0 03 1 ] -£©*§£«, 0 6 (C^-T j; 5 KWH S "CK 
»0TSfcX*KW6»_Bc, X*«tt*Jtt*»&te*X» 

TSfcx«#a*rs8iJ»©tt*j£<. swaa©** 
«cxatwi8iiraaiJd<o«ft/hs <j^jau"c**. cn 

CCJ:«3 > »flt©**&X*©*»£***<, 'hi*&S£ 

K©x»©j(»*ft/hs< , r*ci3&sr**© , T?. x^ 
©siiisa4/hs<-r*ci**r*s. x»hmm*5©ji 

6ft*. C©J:3fcXta»tt{*5*#AOft:iS£tt. H 
©jRft 5 (c <fc £ XMUDH&*k:j£ UT»l®IS**1fiE 

u x©x*Mus*#tti*rhtf 

[003 2] J:tttsft;X«lffi£tta(C cfcfttf . Xtflff 1 

3&»e>swwsnfcjWRxiR«. mm*; ? as- * 21c a 

*tLT#fe{bSn, W*.tfKa»©#***Ei*»&Kt*L 
■C<4. »l&*>'*Dy-ir2*»fcRttUT:Sft;XlKW: 

k**s(ca»T4. «»s*»6«x«©Ai*ftfl[tci£i; 

-CXttWSWTS. 1 
[0 0 3 3 ] *0-C. S*^SA^6SI^L-Ct/cX«a©S 
aWNSfecfcOfXaSiUS*. X*fcttt»3TttW-r*c£ 

s. c©«t^tc. ^Si$n^±r©ftS{cot^T, x 
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«5»**B£*» p ? * > - ^jBEEfcHii* (cfrfc 5 c 

©xttanssx&Kstu ifJUiSittafetT b-cx«as*t 

[0034] 

c u*«>«i5EWp|ii*^ttKje«-r*c tj&s-e 

tS. *ft:. *»H©X«liWe*ffiJcJ:ntf. W*4«:*t 
Oi&s i $ n s ©wjeftfltK oc » xmmic X »J3£ 

s. 

[HBS©ff*tt8»!] 

[an c©«is©iiji^!KK«*x«a!i3£sa*^-r 

wmm&mx&z. 

[02] HiBBtcafflStiS3^>V^i<ft*>'*P 
20 y-**^r¥BBfllfiRHT*S. 

[03] Hja^«ffls*»S3">sawft*>'2EM-- 

[04] Wifi*^* a^-*tc J: S^^HWfcSeRS 

■itafcaboflWEi^-j-TiSfliiaiar**. 

[05 ] Wfl«c*WSX*©A»a£E»ft©H»*^ 

■rftSH-c**. 

[06] XttUl^tt«ttALfcXttffJ^B©ttlft&CT 
T¥iB*JiSiar*S. 

[07] x«s»*tiisE©jrai4iiiW"rsfc*©«a:ia 

30 
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